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(54) PRODUCTION OF REFLECTOR FORMING MATRIX, PRODUCTION OF REFLECTOR, AND PRODUCTION OF 
REFLECTION TYPE LIQUID CRYSTAL DISPLAY APPARATUS 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method for producing a 
reflecting member capable of obtaining high reflection efficiency 
over a wide angle, a method for producing a matrix used at the time 
of the production of the reflecting member, and a method for 
producing a reflection type liquid crystal display device which 
provides a wide visual field angle and a bright display surface. 
SOLUTION: An indentator 8 having a spherical tip end is pressed to 
the surface of a base material 7 for a matrix and the pressing by the 
indentator 8 is repeated while the position thereof on the surface of 
base material 7 for the matrix is changed to continuously form a 
large number of recessed parts 7a of which the inner surfaces form 
a part of a spherical surface on the molding surface of the base 
material 7 for the matrix and this base material is set to a reflecting 
member forming matrix. A transfer mold having a molding surface 
wherein the uneven shape of the molding surface is reversed is 
formed from the molding surface of the matrix and the molding 
surface of the transfer mold is transferred to the surface of the 
base material for the reflecting member and this base material is set 
to a reflecting member. Further, this reflecting member is used to 
produce a reflection type liquid crystal display device. When the 
recessed parts are formed, the depth of the recessed parts is 
randomly formed within a range of 0.1-3 \im and the angle-of 
inclination distribution of the inner surfaces of the recessed parts is 
set to a range of -18-+18° and the pitch between the adjacent recessed part is randomly arranged to a range of 
5-50 |im. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the matrix for reflector formation characterized by for that inside forming in 
the mold face of said base material for matrices continuously the crevice of a large number which make a part of 
spherical surface, and making this into the matrix for reflector formation by repeating the press by this indenter, a 
tip pressing a spherical-surface-like indenter on the front face of the base material for matrices, and changing the 
location of the indenter in said base material front face for matrices. 

[Claim 2] The manufacture approach of the matrix for reflector formation according to claim 1 characterized by 
forming the depth of said crevice at random 0.1 thru/or in 3 micrometers, setting up tilt-angle distribution of said 
crevice inside -18 thru/or in +18 degrees, and arranging the pitch of an adjoining crevice at random 5 thru/or in 50 
micrometers in case said crevice is formed. 

[Claim 3] The manufacture approach of the reflector characterized by forming an imprint mold with the mold face 
which carried out the shape of toothing of a mold face to this mold face of the matrix for reflector formation 
obtained by the manufacture approach of the matrix for reflector formation according to claim 1 reversely, 
imprinting the mold face of this imprint mold on the front face of the base material for reflectors, and making this 
into a reflector. 

[Claim 4] The manufacture approach of the reflective mold liquid crystal display characterized by using the reflector 
obtained by the manufacture approach of a reflector according to claim 3. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the matrix used in case the reflector 
which reaches far and wide and has uniform brightness and whiteness is created and the manufacture approach of 
the above-mentioned reflector, and the manufacture approach of a reflective mold liquid crystal display of having 
used the reflector for the list. 
[0002] 

[Description of the Prior Art] In recent years, as displays, such as a handicap type computer, since especially power 
consumption is small, the reflective mold liquid crystal display is used widely. This reflective mold liquid crystal 
display is equipped with the reflecting plate for displaying from a screen side by reflecting the light which carried out 
incidence. And the reflecting plate with which the front face was made into the mirror plane condition, and the 
reflecting plate with which irregularity random on a front face was formed were used for the conventional reflecting 
plate. Among these, as shown in drawing 9 , by heating thickness 300 thru/or 500-micrometer polyester film 61, 
concave convex 61a which height becomes from the irregularity which is several micrometers is formed in the front 
face, and the conventional reflecting plate 60 equipped with the random concave convex is formed by forming the 
reflective film 62 which uses approaches, such as vacuum evaporationo, and consists of aluminum, silver, etc. on 
concave convex 61a further. 

[0003] As shown in drawing 10 , the conventional reflective mold liquid crystal display using this kind of reflecting 
plate 60 forms the transparent electrode layers 53 and 54 in each opposed face side of the glass substrates 51 and 
52 of a pair, forms the orientation film 55 and 56 of liquid crystal on [ each ] these transparent electrode layers 53 
and 54 further, and has composition which arranged the liquid crystal layer 57 between these orientation film 55 and 
56. And the 1st and 2nd polarizing plate 58 and 59 was formed in the outside of glass substrates 51 and 52, 
respectively, the field by the side of the reflective film 62 was turned to the 2nd polarizing plate 59 side, and the 
reflecting plate 60 is attached in the outside of the 2nd polarizing plate 59. 

[0004] In the reflective mold liquid crystal display 50 of the above-mentioned configuration, when the linearly 
polarized light is carried out with this polarizing plate 58 and the light which polarized penetrates the liquid crystal 
layer 57, elliptically polarized light of the light which carried out incidence to the 1st polarizing plate 58 is carried 
out And with the 2nd polarizing plate 59. the linearly polarized light of the light by which elliptically polarized light 
was carried out is carried out again, and it is reflected with a reflecting plate 60, and this light by which the linearly 
polarized light was carried out penetrates the 2nd polarizing plate 59 and the liquid crystal layer 57 again, and 
carries out outgoing radiation of it from the 1 st polarizing plate 58. 

[0005] This reflecting plate and a reflective mold liquid crystal display have the following reflection properties. For 
example, as shown in drawing 9 , whenever [ incident angle / of the incident light J from the point light source 
arranged on the reflective film 62 ] is fixed whenever [ incident angle ] to the normal to reflective film 62 front face 
at 30 degrees. When the reflection factor at the time of changing theta from 0 degree to 60 degrees whenever 
[ angle-of-reflection / of the reflected light K ] was measured, above 20 or less degrees and 40 degrees, it turned 
out [ whenever / on either side angle-of-reflection ] that a reflection factor serves as the minimum mostly with a 
peak of the reflection factor in 30 degrees whenever [ angle-of-reflection ]. And it became clear that this inclination 
is the same even if it measures as the whole liquid crystal display equipped not only with measurement by the 
reflecting plate independent but this reflecting plate, and it fell [ whenever / angle-of-reflection ] to about 0% in 23 
or less degrees thru/or 37 degrees or more whenever [ angle-of-reflection ] with a peak of the reflection factor in 
30 degrees. 

[0006] In addition, generally about the reflection property of the reflecting plate which made the front face the 
mirror plane, a very high reflection factor is shown in whenever [ angle-of-reflection / of the specification to 
whenever / incident angle ] as compared with the reflecting plate which has random irregularity in a front face. 
However, the range of whenever [ angle-of-reflection / with a high reflection factor ] has very narrowly the 
property that an angle of visibility is narrow. 
[0007] 

[Problem(s) to be Solved by the Invention] It was not fully able to respond to the needs of the reflecting plate of a 
reflection factor being low on the whole since the conventional reflecting plate with a random concavo-convex 
reflector has bad reflective effectiveness as mentioned above, and reflecting incident light efficiently by whenever 
[ wide range angle-of-reflection ]. Therefore, the reflective mold liquid crystal display using this kind of reflecting 
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plate had the problem that an angle of visibility was as narrow as about 25 thru/or the range of 35 degrees, and the 
brightness of the screen moreover could not say it with it being enough, either. Moreover, the property of a 
reflecting plate was asked for whiteness at brightness and coincidence, and since the light which has various 
wavelength in this kind of conventional reflecting plate did not reflect with balance sufficient to homogeneity, it was 
inadequate also in respect of the whiteness of a reflector. Furthermore, reflection properties, such as whenever [ in 
this kind of reflecting plate / angle-of-reflection ], and reflected light reinforcement, were not what is naturally 
decided by irregularity formed at random, and was controlled by the optical design. 

[0008] Then, in order to solve these problems, the reflecting plate in which the stripe slot of a large number 
prolonged in the shape of a straight line was formed on the front face is proposed. This kind of reflecting plate can 
create the matrix which has many straight-line-like stripe slots first, and can create it by imprinting the mold face of 
that matrix. However, although desired brightness was obtained by whenever [ angle-of-reflection / of a certain 
range ] about the direction perpendicular to a stripe slot, the range was narrow and also whenever [ angle-of- 
reflection ] was [ whenever / angle-of-reflection ] very narrow to the top where a reflection factor is low primarily 
in the case of this reflecting plate, about the direction of [ other than a direction still more nearly perpendicular to a 
stripe slot ]. Therefore, in the direction parallel to especially a stripe slot, the above-mentioned problem that the 
brightness and whiteness of the screen with a narrow angle of visibility are inadequate was unsolvable in the place 
which applied this kind of reflecting plate to the liquid crystal display. 

[0009] This invention is made in order to solve the above-mentioned technical problem, and it aims at offering the 
method of manufacturing the reflector from which high reflective effectiveness is acquired covering a large include 
angle and the manufacture approach of the matrix used at the time of the reflector manufacture, and the 
manufacture approach of a reflective mold liquid crystal display that a large angle of visibility and the brighter screen 
are obtained by the list also in which direction. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the manufacture approach of the 
matrix for reflector formation of this invention By repeating the press by this indenter, a tip pressing a spherical- 
surface-like indenter on the front face of the base material for matrices, and changing the location of the indenter in 
the above-mentioned base material front face for matrices The inside forms in the mold face of the above- 
mentioned base material for matrices continuously the crevice of a large number which make a part of spherical 
surface, and it is characterized by making this into the matrix for reflector formation. 

[001 1] That is, the manufacture approach of the matrix for reflector formation of this invention is that a tip presses 
a spherical-surface-like indenter to the base material for matrices using rolling equipment, and manufactures the 
matrix for reflector formation with which the inside carried out rolling of the crevice of a large number which make a 
part of spherical surface. Since the indenter used here presses extremely the front face of the base material for 
matrices which consists of metallic materials with a comparatively high degree of hardness, such as brass, stainless 
steel, and tool steel, many times, it is desirable to use the indenter which consists of an ingredient of high degrees 
of hardness, such as a diamond, for example. Moreover, in order that rolling equipment may form many crevices 
continuously, press is repeated, changing the location of the indenter in the base material front face for matrices, 
but since the base material for matrices and an indenter should just move in a horizontal plane relatively in that 
case, you may be the configuration which any of the base material for matrices and an indenter move. 
[0012] In case the above-mentioned crevice is formed, moreover, by adjusting the path at the distance of vertical 
movement of an indenter, the horizontal migration distance of the base material for matrices, and the tip of an 
indenter etc. in rolling equipment It is desirable to form the depth of the crevice to form at random 0.1 thru/or in 3 
micrometers, to arrange the pitch of an adjoining crevice at random 5 thru/or in 50 micrometers, and to set tilt- 
angle distribution of a crevice inside as -18 thru/or the range of +18 degrees. In addition, the above-mentioned 
"depth of a crevice" is the distance of the center to center of the crevice which becomes circular [ the pitch ] 
when plane view of the distance from a reflector front face to the pars basilaris ossis occipitalis of a crevice and 
the "pitch of an adjoining crevice" is carried out. Moreover, as it is indicated in drawing 8 as "the tilt angle of a 
crevice inside", when the range where 0.5-micrometer width of face is minute is taken in the part of the arbitration 
of the inside of a crevice 4, it is the thing [ as opposed to / a thing / the horizontal plane of the slant face of minute 
within the limits ] of an include angle theta. The positive/negative of an include angle theta defines the slant face of 
forward and left-hand side for the slant face of the right-hand side in drawing 8 as negative as opposed to the 
normal stood to the reflector front face. 

[0013] As mentioned above, it is desirable to set [ the depth of a crevice ] tilt-angle distribution of 5 thru/or 50 
micrometers, and a crevice inside as -18 thru/or the range of +18 degrees for 0.1 thru/or the pitch of a crevice 
which adjoins 3 micrometers about the depth of these crevices, the pitch of an adjoining crevice, and the tilt angle 
of a crevice inside. The point of setting tilt-angle distribution as -18 thru/or the range of +18 degrees especially, 
and the point which arranges the pitch of an adjoining crevice at random to all the flat-surface directions are 
important. It is because there is fault that the interference color of light will come out and the reflected light will 
color when regularity is in the pitch of the crevice which adjoins temporarily. Moreover, when tilt-angle distribution 
of a crevice inside exceeds -18 thru/or the range of +18 degrees, the diffusion angle of the reflected light spreads 
too much, reflectivity falls, and it is [ that a bright reflecting plate-is not obtained and ] (the-diffusion angle of the 
reflected light becomes 36 degrees or more all over Ayr, the reflectivity peak inside a liquid crystal display falls, and 
a total reflection loss becomes large). Moreover, if the depth of a crevice exceeds 3 micrometers, when carrying out 
flattening of the crevice at a back process, the summit of heights cannot finish burying by the flattening film, and 
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desired surface smoothness will no longer be obtained. When the pitch of an adjoining crevice is less than 5 
micrometers, there is constraint on manufacture of the matrix for reflector formation, and the problem of that only 
the configuration where a desired reflection property is obtained cannot be formed, an interference light occurring 
that floor to floor time becomes very long arises. Moreover, when using practically the diamond indenter of the 
diameter of 30-1 00 micrometer which can be used for manufacture of the matrix for reflector formation, it is 
desirable to set the pitch of an adjoining crevice to 5 thru/or 1 00 micrometers. 

[0014] Moreover, the manufacture approach of the reflector of this invention forms an imprint mold with the mold 
face which carried out the shape of toothing of a mold face to this mold face of the matrix for reflector formation 
obtained by the above-mentioned approach reversely, imprints this imprint type of mold face on the front face of 
the base material for reflectors, and is characterized by making this into a reflector. 

[001 5] The mold face of the matrix for reflector formation is reflected as it is through an imprint mold, and the front 
face of the reflector obtained by this approach will be in the condition that many crevices where an inside makes a 
part of spherical surface were formed. Therefore, fixed distribution comes to be shown by include-angle within the 
limits with the tilt angle (tilt angle within a minute unit area) of the crevice inside of the reflector considered to 
govern the angle of reflection of the reflected light. And since a crevice inside is the spherical surface-like, the fixed 
tilt-angle distribution is realized not only covering a certain specific direction in a reflector but covering all the 
directions. Therefore, in this reflector, high reflective effectiveness is uniformly acquired covering all the directions, 
and light with various wavelength can be reflected with sufficient balance. That is, compared with the conventional 
reflector, even if it sees from which direction, a brighter white reflecting plate is realizable. 
[001 6] Moreover, the manufacture approach of the reflective mold liquid crystal display of this invention is 
characterized by using the above reflectors, i.e., the reflector by which many crevices where the inside makes a part 
of spherical surface were formed in the reflector front face. In addition, it is good also as which a built-in type 
installed in the inside of the substrate which constitutes the external mold or liquid crystal cell installed in the 
outside of a liquid crystal cell as an installation gestalt of a reflector. 

[0017] According to the manufacture approach of the reflective mold liquid crystal display of this invention, the 
reflector itself has high reflective effectiveness covering all the directions, and since it has the property of reflecting 
light with various wavelength with sufficient balance, the reflective mold liquid crystal display which has a large 
viewing angle and the brighter screen compared with the conventional reflective mold liquid crystal display can be 
offered. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 operation of this invention is explained with reference to 
drawing 1 thru/or drawing 7 . Drawing 1 is drawing showing the reflector obtained by the manufacture approach of 
the reflector of the gestalt this operation. As shown in drawing 1 , this reflector 1 is continuously formed in the front 
face of the plate-like resin base material 3 (base material for reflectors) which consists of a photopolymer layer 
prepared on the substrate 2 which consists of glass etc. so that many crevices 4 where that inside makes a part of 
spherical surface may overlap, and the reflective film 5 which consists of thin films, such as aluminum and silver, is 
formed of vacuum evaporationo or printing on it. 

[0019] It is desirable to form the depth of the above-mentioned crevice 4 at random 0:1 thru/or in 3 micrometers, 
to arrange the pitch of the adjoining crevice 4 at random 5 thru/or in 50 micrometers, and to set tilt-angle 
distribution of the crevice 4 above-mentioned inside as -1 8 thru/or the range of +1 8 degrees. The point of setting 
tilt-angle distribution of crevice 4 inside as -18 thru/or the range of +18 degrees especially, and the point which 
arranges the pitch of the adjoining crevice 4 at random to all the flat-surface directions are important It is because 
there is fault that the interference color of light will come out and the reflected light will color when regularity is in 
the pitch of the crevice 4 which adjoins temporarily. Moreover, when tilt-angle distribution of crevice 4 inside 
exceeds -18 thru/or the range of +18 degrees, the diffusion angle of the reflected light spreads too much, 
reflectivity falls, and it is [ that a bright reflecting plate is not obtained and ] (the diffusion angle of the reflected 
light becomes 36 degrees or more all over Ayr, the reflectivity peak inside a liquid crystal display falls, and a total 
reflection loss becomes large). Moreover, if the depth of a crevice 4 exceeds 3 micrometers, when carrying out 
flattening of the crevice 4 at a back process, the summit of heights cannot finish burying by the flattening film, and 
desired surface smoothness will no longer be obtained. When the pitch of the adjoining crevice 4 is less than 5 
micrometers, there is constraint on manufacture of the matrix for reflector formation, and the problem of that only 
the configuration where a desired reflection property is obtained cannot be formed, an interference light occurring 
that floor to floor time becomes very long arises. Moreover, when using practically the diamond indenter of the 
diameter of 30-100 micrometer which can be used for manufacture of the matrix for reflector formation, it is 
desirable to set the pitch of the adjoining crevice 4 to 5 thru/or 50 micrometers. 

[0020] Next, the manufacture approach of the reflector of the above-mentioned configuration is explained using 
drawing 2 thru/or drawing 5 . In manufacturing a reflector, the matrix for reflector formation which serves as the 
original edition of a reflector at the beginning is created. The approach is explained first. As shown in drawing 2 (a), 
the plate-like base material 7 for matrices with the flat front face which consists of brass, stainless steel, tool steel, 
etc. is fixed on the table of rolling equipment And if the front face of the base material 7 for matrices is pressed by 
„ „ the diamond indenter 8 of the spherical-surface configuration in which a tip has the predetermined path R and the 
base material 7 for matrices is moved horizontally, by repeating actuation of moving the diamond indenter 8 up and 
down and pressing many times, rolling of the crevice 7a of a large number from which the depth and an array pitch 
differ is carried out to the front face of the base material 7 for matrices, and it considers as the matrix 9 for 
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reflector formation as shown in drawing 2 (b). As shown in drawing 3 f the rolling equipment used here has the 
function which the table which fixes the base material 7 for matrices moves in the direction of X within a horizontal 
plane, and the direction of Y with the resolution of 0.1 micrometers, and moves in the direction of a vertical (Z 
direction) with the resolution whose diamond indenter 8 is 1 micrometer. In addition, as for the path R at the tip of 
the diamond indenter 8, it is desirable that they are 20 thru/or about 100 micrometers. For example, when setting 
the depth of crevice 7a to about 2 micrometers and Path R sets the depth of 30 thru/or a 50-micrometer thing, and 
crevice 7a to about 1 micrometer, it is good for Path R to use 50 thru/or a 1 00-micrometer thing. 
[0021] Moreover, the procedure of the rolling by the diamond indenter is as follows. The pitch of the crevice which 
adjoins in a horizontal single tier as shown in this drawing although drawing 4 is the top view showing the pattern of 
rolling is tl (= 17 micrometers), t3 (=15 micrometers), t2 (= 16 micrometers), and t3 to the order from the left t4 (= 
14 micrometers), t4, t5 (= 13 micrometers), t2, t3, and t3 It has become. Moreover, the pitch of the crevice which 
adjoins in a vertical single tier also serves as same pattern sequentially from the top. And the radius of the circular 
crevice which is an indentation after press also becomes four kinds, r1 (=11 micrometers), r2 (= 10 micrometers), r3 
(= 9 micrometers), and r4 (= 8 micrometers), by setting up four kinds of depth and pressing it 1.1 thru/or in 2.1 
micrometers, ( indicated to be the inside d1, d2, d3, and d4 of drawing). For example, the radius of the crevice in a 
vertical single tier is r1 , r2, r3, r1 , r4, r2, r4, r3, r1 , r4, and r1 to the order from a top. It becomes. 
[0022] Moreover, as sequence of actual rolling, it is the depth d2 to the degree after forming the crevice of the 
depth d1 altogether at intervals in the train beside the maximum upper case, for example. A crevice and the depth 
d3 A crevice and the depth d4 As a crevice is formed Rolling actuation of the depth of four patterns is repeated and 
all the crevices of the horizontal single tier of the maximum upper case are formed first. Then, it moves to the train 
of the 2nd width from a top, and the same actuation is repeated. Thus, all the crevices in a pattern are formed. In 
addition, drawing 4 shows the pattern of the rolling of t= 1 50 micrometer around, and the whole reflector is 
constituted by the repeat of this pattern. Since a part of indentation of an adjoining crevice laps as shown in 
drawing 4 , the flat-surface configuration of the whole crevice after all rolling activities finish comes to be shown in 
drawing 5 . Thus, the matrix 9 for reflector formation is completed. Henceforth, in case a reflector is manufactured, 
this matrix 9 can be repeated and used and many reflectors can be manufactured. 

[0023] In addition, although it is the configuration which the table which fixed the base material for matrices moves 
in a horizontal plane in the case of the above-mentioned rolling equipment, since it is what the location of the 
diamond indenter in the base material front face for matrices has only to move, you may be the configuration which 
an indenter side moves horizontally. Moreover, it is possible to use various metallic materials not only with brass, 
stainless steel, tool steel, etc. but a high degree of hardness as an ingredient of the base material for matrices. 
Moreover, the indenter which presses the base material for matrices consists of an ingredient of a high degree of 
hardness, and it is not restricted to a diamond. 

[0024] Then, as shown in drawing 2 (c), contain and arrange a matrix 9 in the cube type container 10, and the resin 
ingredients 11, such as silicone, are slushed into a container 10. It is made to leave and harden in ordinary 
temperature, this hardened resin product is picked out from a container 10, an unnecessary part is excised, and as 
shown in drawing 2 (d), the imprint mold 12 which has mold face 12a with the crevice of a large number which make 
the mold face of a matrix 9, and the heights of a large number which have the shape of reverse toothing is created. 
[0025] Next, photopolymer liquid, such as an acrylic resist, a polystyrene system resist, an azide rubber system 
resist, and an imide system resist, is applied to the top face of a glass substrate by the applying methods, such as a 
spin coat method, screen printing, and a blasting method. And after spreading termination, prebaking which heats the 
photopolymer liquid on a substrate 1 minute or more in a 80-1 00-degree C temperature requirement using heating 
apparatus, such as a heating furnace or a hot plate, is performed, and a photopolymer layer is formed on a 
substrate. However, since prebaking conditions change with classes of photopolymer to be used, of course, you may 
process by the temperature and time amount outside the above-mentioned range. In addition, as for the thickness 
of the photopolymer layer formed here, it is desirable to consider as the range of 2-5 micrometers. 
[0026] Then, as shown in drawing 2 (e), the imprint mold 1 2 is removed for this imprint type 1 2 of mold face 1 2a 
from the photopolymer layer 3 after a beam with fixed time amount push in the photopolymer layer 3 on a glass 
substrate using the imprint mold 12 shown in drawing 2 (d). Thus, as shown in drawing 2 (f), the heights of imprint 
mold mold face 12a are imprinted on the front face of the photopolymer layer 3, and many crevices 4 are formed in 
it Moreover, it is desirable to choose the value which suited the class of photopolymer which carries out die 
pressing, and which press ** at the time uses, for example, it is 30-50kg/cm2. It is good to consider as the pressure 
which is extent. It is desirable to choose the value which suited the class of photopolymer used also about press 
time, for example, it considers as the time amount which is 30 seconds - about 10 minutes. 
[0027] Then, beams of light, such as ultraviolet rays (g, h, i line) for stiffening the photopolymer layer 3 from the 
rear-face side of a transparent glass substrate, are irradiated, and the photopolymer layer 3 is stiffened. In the case 
of the photopolymer layer of the above-mentioned class, if beams of light, such as ultraviolet rays irradiated here, 
are two or more 50 mJ/cm reinforcement, they are enough to stiffen a photopolymer layer, but they are natural. [ of 
your irradiating by reinforcement other than this depending on the class of photopolymer layer ] And postbake which 
heats the photopolymer layer 3 on a glass substrate 1 minute or more at about 240 degrees C using heating 
apparatus, such as heating furnace same with having used.by prebaking and a hot plate, is performed, and the 
photopolymer layer 3 on a glass substrate is calcinated. 

[0028] The reflector 1 of the gestalt of this operation is completed by forming aluminum on the front face of the 
photopolymer layer 3 by EB vacuum evaporationo etc., and finally, forming the reflective film 1 in it along the front 
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face of a crevice. 

[0029] In the reflector 1 obtained by the manufacture approach of the gestalt this operation, by having formed in the 
front face many crevices 4 whose insides are a part of spherical surface, and moreover having set them as the 
range of the above [ values, such as the depth of a crevice 4 and a pitch of the adjoining crevice 4, ] comes to show 
fixed distribution in the include-angle range with the tilt angle of a crevice inside. As an example, drawing 6 shows 
distribution of the tilt angle of the crevice inside in this reflector 1, and the frequency where, as for an axis of 
abscissa, a tilt angle exists, and, as for an axis of ordinate, that tilt angle exists is shown. As shown in this drawing, 
the tilt angle shows almost fixed distribution in -18 thru/or the range of +18 degrees especially -10 thru/or the 
range of +10 degrees. Moreover, the inside of a crevice 4 is the spherical surface, and to all the directions, since it 
is a symmetry form, this fixed tilt-angle distribution is realized not only covering a certain specific direction in a 
reflector but covering all the directions. It is thought that the tilt angle of a crevice inside governs the angle of 
reflection of the reflected light in the crevice inside, and since tilt-angle distribution is [ as opposed to / the case of 
the gestalt of this operation / ail the directions of a reflector ] fixed, uniform angle of reflection and reflective 
effectiveness will be acquired to all the directions, and light with various wavelength can be reflected with sufficient 
balance. That is, compared with the conventional reflector, even if it sees from which direction, a brighter white 
reflecting plate is realizable. 

[0030] The diamond indenter 8 and the base material 7 for matrices seem moreover, not to rub in the manufacture 
approach of the matrix for reflector formation of the gestalt this operation, since the diamond indenter 8 is moved 
up and down and the front face of the base material 7 for matrices is only pressed, in case a crevice is formed. 
Consequently, if the surface state at diamond indenter 8 tip is imprinted certainly at a matrix 9 side and makes the 
tip of an indenter 8 the mirror plane condition, the crevice inside of a matrix 9, as a result the crevice inside of a 
reflector can also be easily made into a mirror plane condition. Furthermore, unlike the conventional reflector which 
formed the concave convex by heating resin films, such as polyester, all the surface states of dimensions, such as 
the depth of the crevice in the reflector 1 of the gestalt of this operation, a path, and a pitch, and a crevice inside 
etc. are controlled, and can create the crevice configuration of a reflecting plate mostly by use of highly precise 
rolling equipment as a design. Therefore, according to this approach, whenever [ angle-of-reflection / of the 
reflecting plate to create ], reflection properties, such as reflective effectiveness, become what it is easier to 
control compared with the former, and can obtain a desired reflector. 

[0031] In addition, it does not pass over the rolling pattern of the crevice shown in concrete numeric values and 
drawing 4 in the gestalt of this operation, such as the depth of the crevice 4 of a reflector 1, a path, and a pitch, to 
a mere example, but, of course, a design change is possible suitably. Moreover, it can change suitably also about the 
ingredient of various base materials, such as a base material for reflectors, and a base material for matrices, the 
component of an imprint mold, etc. 

[0032] Next, the manufacture approach of the reflective mold liquid crystal display of a STN (Super Twisted 
Nematic) method using the above-mentioned reflector is explained. As shown in drawing 7 , in case this reflective 
mold liquid crystal display is manufactured, the liquid crystal layer 15 is formed between the display side glass 
substrate 13 of a pair with a thickness of 0.7mm, and the tooth-back side glass substrate 14, one phase contrast 
plate 16 which is from polycarbonate resin, polyarylate resin, etc. on the top-face side of the display side glass 
substrate 13 is formed, and the 1st polarizing plate 17 is further arranged in the top-face side of the phase contrast 
plate 16. Moreover, the 2nd polarizing plate 18 and the reflector 1 shown in drawing 1 beforehand manufactured by 
the above-mentioned approach are attached in the inferior-surface-of-tongue side of the tooth-back side glass 
substrate 14 one by one. 

[0033] In case a reflector 1 is attached, it attaches so that the field which formed the crevice 4 in the inferior- 
surface-of-tongue side of the 2nd polarizing plate 18 may counter, and is filled up with the viscous element 19 
which consists of an ingredient which does not have a bad influence on rates of optical refraction, such as a 
glycerol, between the 2nd polarizing plate 18 and a reflector 1. The transparent electrode layers 20 and 21 which 
consist of ITO (indium stannic-acid ghost) etc. are formed in the opposed face side of both the glass substrates 13 
and 14, respectively, and the transparent electrode layer 20 and the orientation film 22 and 23 which consists of 
polyimide resin etc. on 21 are formed, respectively. The liquid crystal in the liquid crystal layer 15 serves as 
arrangement twisted 240 degrees with the relation of these orientation film 22 and 23 grades. 

[0034] Moreover, it is made to carry out by forming the color filter which is not illustrated by printing etc. between 
said tooth-back side glass substrate 14 and the transparent electrode layer 21 color display of this liquid crystal 
display. 

[0035] In the reflective mold liquid crystal display obtained by the manufacture approach of the gestalt this 
operation, as mentioned above, whenever [ angle-of-reflection / of incident light ] has reflector 1 large the very 
thing to be used covering all the directions, and since it has the property that reflective effectiveness is high, when 
a user looks at the screen from which direction, the liquid crystal display which has a large angle of visibility and the 
bright screen compared with the conventional liquid crystal display can be offered. 

[0036] In addition, although the example which arranges a reflecting plate in the outside of the 2nd polarizing plate 
and which is used as the so-called external reflecting plate was explained by the approach of the gestalt this 
operation, it arranges in the opposed face side of a tooth-back side glass substrate, and is good also as built-in. --- 
Moreover, although it is the thing of a STN method as an example of a liquid crystal display and being explained, of 
course, the reflector of this invention can be applied also to the liquid crystal display of TN (Twisted Nematic) 
method which set the torsion angle of the liquid crystal molecule of a liquid crystal layer as 90 degrees. 



http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_ejje 



2004/09/13 



6/6 



[0037] 

[Effect of the Invention] As mentioned above, as explained to the detail, it sets to the reflector obtained by the 
manufacture approach of the reflector of this invention, since it becomes about 1 law in the include-angle range 
which has tilt-angle distribution of a crevice inside to all the directions of a reflector by having formed in the front 
face many crevices whose insides are a part of spherical surface, uniform reflective effectiveness is acquired to all 
the directions, and light with various wavelength can be reflected with sufficient balance. That is, according to this 
manufacture approach, even if it sees from which direction compared with the conventional reflector, a brighter 
white reflecting plate is realizable. An indenter and the base material for matrices seem moreover, to use an 
indenter, to only press the front face of the base material for matrices, in case a crevice is formed, and not to rub in 
the manufacture approach of the matrix for reflector formation of this invention. Consequently, if the surface state 
at the tip of an indenter is imprinted certainly at a matrix side, for example, the tip of an indenter is made into the 
mirror plane condition, the crevice inside of a matrix, as a result the crevice inside of a reflector can also be easily 
made into a mirror plane condition. Furthermore, unlike the conventional reflector, all the surface states of 
dimensions, such as the depth of the crevice of the reflector by this invention, a path, and a pitch, and a crevice 
inside etc. are controlled, and can create the crevice configuration of a reflecting plate mostly as a design. 
Therefore, if the matrix for reflector formation obtained by this approach is used, whenever [ angle-of^reflection / 
of the reflecting plate to create ], reflection properties, such as reflective effectiveness, become what it is easier to 
control compared with the former, and can obtain a desired reflector. And according to the manufacture approach of 
the reflective mold liquid crystal display of this invention, the liquid crystal display which has a large angle of 
visibility and the bright screen is realizable by using a reflector with the above outstanding properties. 



[Translation done.] 
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